12 Mustafa. Kh. /ZJPAS: 2018, 30(4): 11-22 B.mallei is a zoonotic Gram-negative intracellular bacterium. It is an etiologic agent of glanders, a disease primarily of equids, and it is also communicable to man with fatal consequences (Whitlock et al. 2007) . This bacterium was one of the agents used in biologic warfare during the 20thcentury (Rotz et al., 2002) , and the disease still occurs in Asia, Africa and South America and in the last decade, the disease outbreaks were reported in different areas including; Brazil, Eretria, Ethiopia, Iran, Iraq, India, Pakistan and United Arab Emirates (OIE, 2008; Dvorak & Spickler, 2008; Naureen et al., 2007) . The direct contact of people with glanderous animals such as veterinarians, farmers or laboratory workers cause severe human infections and it is transmit through the contact of infectious exudates with cuts and abrasions or with mucosal membranes (Horn, 2003) . B. mallei are highly infectious organisms by aerosol and can cause different severe diseases such as septicemia, pulmonary or chronic infections of the muscle, spleen and liver (Mandell and Dolin , 2006) .
Treatment of bacterial diseases is ideally
guided by the results of in vitro antibiotic susceptibility test. According to many previous studies, the B. mallei intrinsically resistant to a wide range of antimicrobial agents including blactam antibiotics, aminoglycosides and macrolides….etc. (Heine et al. 2001; Dance et al. 1989) . In recent years, the increasing prevalence of multidrug resistant bacteria and appearance of strains with reduced susceptibility to antibiotics raises an urgent need to search for discovering a new antimicrobial compounds (Mustafa, 2007) .
Medicinal plants are heavily and worldwide used in folk medicine and we shall not forget that most drugs of the past were substances with a particular therapeutic action extracted from different plants. The plant compounds that can either inhibit the growth or kill the bacteria and have no or least toxicity to host cells are considered candidates for developing new antimicrobial drugs. Iraq has a rich flora and a wide knowledge of its indigenous medicinal plants. Also it was found that food and their individual constituents perform similar fashion to modern drug and may be better without the dreaded side effect (Arora and Kaur, 2007; Mustafa et al., 2012) . A. graveolens (Dill) is a plant belong to family Umbelliferae which is instantly recognized by its distinctive minty smell. A. graveolens has an Asia west and Mediterranean distribution and it is widespread in Euroasia (Bailer et al. 2001) . The antibacterial effect of dill is a sparse looking plant with feathery leaves and tiny yellow flowers. Some pharmacological effects have been reported, such as antimicrobial and gastrointestinal ailments (Delaquis et al., 2002; Duke, 2001) .
The objectives of this study were isolation and identification of B. mallei in Erbil province which entails a particular risk of infection for laboratory personnel by using VITEK 2
Compact system and PCR technique. The antibacterial activity of dill extracts was studied against resistant isolates by using different methods. 
MATERIALS AND METHODS

B. mallei isolates
Preparation of bacterial inoculum
The isolated bacteria were grown in Mueller-Hinton broth (MHB) for 24 h at 37 °C. The cultures were adjusted to achieve 1x10 6 colony forming units (CFU/ml).
Antimicrobial resistant test
In vitro antimicrobial susceptibility to 10 antimicrobials was determined by Kirby Bauers disk diffusion method as described by (CLSI 2011) . The antimicrobials were
norfloxacin (10μg), and levofloxacin (5μg).
Collection and preparation of plant extracts
Leaves of A. graveolens were obtained from local vegetable market in Erbil city / Iraq. They were carefully washed, oven-dried for 1 h at 160°C and put in the shade in an aerated place till complete drying, then were ground into a fine powder with a blender machine. The prepared powder was soaked in each of water and ethanol solvents (plant material to solvent ratio was 1:10, w/v) and extracted for 24 h at room temperature with shaking at 150 rpm.
The extracts were filtered using Whatman filter for 24h as described by Baeshin et al. (2005) .
Extraction, purification of plasmids
Plasmids were extracted by alkaline lysis method with some modification. Plasmids were extracted from the bacterial strains before and after the treatment with the SubMICs concentrations of plant extracts.
Isolates were inoculated in LB medium and centrifuged, pellet were re-suspended in 100µl of GTE buffer (10 ml Glucose 0.5 M, 2.5 ml were visualized and gels were photographed (BioDoc-It2 gel imaging system/USA) as described by (Sambrook and Russell, 2001 ).
RESULTS
Identification of B. mallei
During the present study, 13 (4.06%) of B. 
Antimicrobial susceptibility testing
The results of studied antimicrobials against B. mallei are given in Figure 2 ). However, also the inhibitory effect of the above mentioned extracts of A.
graveolens leaves against total protein of B.
mallei was studied by using SDS-PAGE binding pattern to know whether the both above mentioned SubMICs affect the bacterial protein or not .
Total cellular protein extracted from treated and untreated bacteria is shown in figure   ( 3: lanes 1-4 ) . The results of present study showed that there were differences in the protein banding pattern among the tested isolates and induction of some new protein bands due to the treatment with 750 and 950µg/ml of aqueous and alcoholic plant extracts was noticed in treated B. mallei as indicated by the arrows (Figures 3: lanes 1,2 ) . The analysis of these banding patterns showed that the molecular weights of bands ranged from 20 to 100 KDs M: DNA marker; 1, untreated B. mallei   ATCC 15310; 2, untreated local of B. mallei; 3, after treated with 750 µg/ml of dill ethanol extract; 4, after treated with 950µg/ml of dill aqueous plant extract. ; 1, untreated B. mallei ATCC 15310;   2, untreated local isolate of B. mallei; 3, after In the present study a high proportion of resistance (100%) against norfloxacin observed that discourages the use of this antibiotic in prospective treatment trials. The obtained results might be due to the use of different, and high concentration of norfloxacin and also mutation in gyrA gene could be another inciting factor (Muhammad et al., 1998; Burns, 2006) . In addition to, high resistance to ampicillin, amoxicillin was found in this study might either be due to modification in PBP or the occurrence of PenA (βlactamase) gene which powers the resistance against penicillins and cephalosporins antibiotics has also been noted in B. mallei ATCC 23344 strain (Tribuddharat et al., 2003) . The above mentioned results were similar to results reported by (Saqib et al., 2010) . Nevertheless, no resistance was recorded against imipenem and ceftazidime and these antimicrobials recorded as the most effective antimicrobials against the tested bacteria. This result was similar to results have been reported by (Thibault et al., 2004) . This study confirms the high level of antimicrobial resistance in B.
mallei. Lane
mallei isolates and these resistance profiles appeared to be independent of the origin of 
CONCLUSIONS
In a conclusion, molecular identification of B.
mallei is a good alternative method comparing with conventional method. According to the present study the leaves extract of the A.
graveolens proved to have antimicrobial activities against B. mallei. This finding indicates the possibility of using the A.
graveolens leave extract as a source of antibacterial compounds for treatment of infections caused by bacterial pathogens.
